I
nterventional pulmonology (IP) has been an evolving specialty for over 20 years. It has experienced an evolution of new technologies and an emphasis on multidisciplinary care. Guidelines have been published to better establish the procedures included in this arena as well as to suggest a minimum threshold number of procedures performed to demonstrate a level of competence, as outlined in Table 1 . 1, 2 The purpose of this paper is to establish the basis for structured training in the fi eld of IP. Proposing specifi c recommendations for developing uniform IP fellowship programs includes clarifying the expectations of the necessary skills and knowledge base that a trainee should accomplish during the training period. These dedicated IP programs would involve 1 year of additional training, either distinct from standard pulmonary and critical care training or within a structure that would allow successful acquisition of the content set forth in this commentary. We do not intend to exclude select procedures from being performed by other properly trained pulmonologists or specialists from other disciplines.
There remains a wide variation in the procedural skill sets currently offered during fellowships in pulmonary and critical care medicine, with only 30% of pulmonary programs meeting the proposed number-based requirements for "interventional" thoracic procedures. [1] [2] [3] Though competency is not solely defi ned by the number of procedures performed, atography. 9 These guidelines state that "short courses . . . do not constitute suffi cient training" as they do not fully encompass the procedural volume and the range of cognitive clinical skills required to achieve competence. 10 The American Society for Gastrointestinal Endoscopy acknowledges that "more complex diagnostic and therapeutic procedures are used less frequently than standardized procedures . . . [and] their successful performance requires fewer endoscopists with more skill and experience gathered during a longer training period . . . often for one year after a standard fellowship." 11, 12 They also state that "not all trainees should pursue such advanced training nor should all programs offer advanced training . . . such training should be concentrated in those programs that have a combination of both patient volume and faculty expertise." 11 The recommendations by the above societies serve to elevate their respective disciplines by increasing the standard of care provided to patients, improving patient outcomes, advancing the fi eld by fostering research, and improving trainee education. Training in IP should also provide suffi cient experience in the evaluation and treatment of patients with complex airway disease and thoracic and pleural disease. Mastery of psychomotor and cognitive skills is fundamental in procedural training. The ability to anticipate, avoid, and manage associated complications is also necessary. It is optimal to obtain dedicated and formal training over the course of a year at a highvolume, comprehensive interventional pulmonary program offering didactic and hands-on training with ongoing research in the fi eld.
Principles and Objectives of Training in IP
Training in IP builds on the fundamentals mastered during standard training in a pulmonary and critical care fellowship program. It is necessary for trainees beginning an IP fellowship to have met the prerequisite threshold numbers required by the American Council for Graduate Medical Education (ACGME) for the standard pulmonary and critical care fellow in the following procedures: thoracentesis, chest tube placement, intubation with laryngoscopy, fl exible bronchoscopy with bronchoalveolar lavage, bronchial brushing, endobronchial and transbronchial biopsy, and transbronchial needle aspiration.
With completion of training in IP, the trainee should be able to:
1. Evaluate and manage patients with complex airways and thoracic and pleural disease. 2. Recommend the most appropriate diagnostic and/or therapeutic procedure based on an there are data from other specialties that directly relate outcome with procedural volume. [4] [5] [6] [7] The disciplines of interventional cardiology and electrophysiology are examples in which the American Board of Internal Medicine has acknowledged that special skill sets exist and demand a full year of formal subspecialized training. 8 During this year, a minimum number of therapeutic interventional procedures must be performed. As "performance of the required minimum number of procedures is not a guarantee of profi ciency," the standard requirements of achieving competence in patient care, medical knowledge, interpersonal skills, communication skills, professionalism, and practice-based/systems-based learning are also required. 8 The Society of American Gastrointestinal and Endoscopic Surgeons has also developed guidelines for training in diagnostic and therapeutic endoscopic retrograde cholangiopancre- ing methodology and quality of training based upon peer-reviewed/medical society guidelines; 6. Conduct semiannual reviews in a 360° fashion, with both the trainee and the program faculty giving and receiving formal feedback; and 7. Document active research and demonstrate continuing medical education in IP.
Curriculum and Advanced Procedures
The suggested IP curriculum ( Table 2 ) and the advanced procedures in which competency should be achieved during a fellowship in IP include, but are not limited to, those procedures listed in Table 3 . A dedicated year of additional fellowship training is recommended. Alternatively, another training option in which these competencies in IP curriculum are achieved within the standard timeline and curricular framework of a pulmonary and critical care fellowship is feasible. Mastery of these skill sets is an ongoing process in practice, extending beyond the IP fellowship.
Training in these advanced procedures should only be pursued if there is a realistic expectation that the trainee will achieve suffi cient profi ciency in the given procedures to perform them without supervision at the completion of training and maintain the skill set thereafter. Brief exposures to these advanced procedures during most standard pulmonary and critical care fellowship programs or training courses are not adequate to achieve competency. It is important that understanding of accepted indications, contraindications, and additional diagnostic and therapeutic alternatives in the context of safety and timeliness. 
Structure of IP Training Programs
Training in IP should occur within the context of a defi ned training program. This can occur in conjunction with an existing ACGME-accredited pulmonary and critical care program or in an independent program directed by those who have formal IP training. Given the multidisciplinary nature of IP, it is essential that the institutions have departments of internal medicine (and its specialties), radiology/interventional Ongoing Competence, Credentialing, and Certification
As the ACGME does not presently accredit or certify programs in IP, procedural competence and certification of completion of a dedicated IP fellowship will be provided by the training program director. Credentialing to perform procedures independently after training is determined by the respective institution's credentialing committee. Presently, there are no set standards for monitoring long-term procedural competency, although there are published guidelines recommended by experts regarding threshold numbers required to maintain specifi c skill sets. 1,2
Conclusion
The increasing acuity of patients and complexity of procedures requires standardized training to achieve optimal outcomes. Establishing high-volume training programs at centers of excellence with recognized experts in the fi eld and ongoing research will enhance patient safety and quality of care. Training standards will also establish accountability parameters for the individual physician. designated training programs offer independently, or in collaboration with other disciplines in their respective institutions or with other interventional pulmonary training programs, the full complement of technologies and clinical applications. Such programs should have the fl exibility and academic interest to integrate new technologies as they develop and become standards of care and to discard obsolescent technologies. It is now well established that other specialties requiring advanced technical expertise through additional training improve patient outcomes by reducing procedure-related complications. [4] [5] [6] [7] 9, 10 Our primary goal is to provide a recommendation toward more standardized IP training. Performance and competence metrics along with procedures and standards need to be implemented. We have delineated a representative set of procedures, realizing that once trained, the trainee's practice will direct the specifi cs of the procedural complement after training. In order to provide the necessary range of patients, procedures, didactic teaching, and research, a dedicated formal year of training beyond the standard pulmonary and critical care fellowship is optimal. While it may be possible to accomplish training in select procedures during a 3-year standard pulmonary and critical care fellowship, the scope and depth of training in the full range of interventional procedures may be diffi cult. It is crucial that designated IP training programs provide the complete spectrum of recommended training independently or in close collaboration with other recognized national or international IP programs. We are not seeking to restrict those who have acquired training to perform specifi c pulmonary procedures, but to better defi ne the procedures that should be provided by IP training programs. Future goals include the development of a standardized curriculum, the use of procedural simulation, the determination of validated assessment metrics, and defi ning a more specifi c path to certifi cation in the fi eld. Dedicated programs with structured training are essential as we continue to work toward improved patient safety, education of trainees, and further research and technology in the specialty now known as IP. 13 
